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ABSTRACT
Introduction Under 5 years is a critical period for child growth,
when growth faltering often occurs. Periodical growth monitoring
and nutritional counseling can detect growth faltering earlier, de-
termine the cause, and find alternatives to solve such problems.
Objective To determine the benefit of nutritional counseling on
knowledge, attitude, practice of mothers, and child growth.
Methods A randomized controlled trial was conducted in
Sendangguwo, Semarang on 143 children of the treatment group
and 135 children of the control group. Nutritional counseling was
given to mothers in the treatment group by trained health volun-
teers. Changes of weight for age Z-score (WAZ), height for age Z-
score (HAZ), and weight for height Z-score (WHZ) were analyzed
repeatedly by using ANOVA. The differences of ΔWAZ, ΔHAZ, and
ΔWHZ between groups were compared by student t-test. GEE (gen-
eralized estimating equation) analysis was used to analyze the
effect of confounding variables on the changes of WAZ.
Results After 6 months of counseling, knowledge, attitude, and
practice of nutrition in the treatment group significantly increased
compared to that of the control group (P<0.001). The WAZ, HAZ,
and WHZ curves in the control group decreased. However, in the
treatment group, WHZ increased and there was stabilization of
WAZ. At the end of the study, treatment group had significantly
improved their WAZ (P<0.001), HAZ (P=0.004), and WHZ
(P<0.001) compared to that of the control group.
Conclusion Nutritional counseling can improve knowledge, atti-
tude, and practice of mothers, and has beneficial effects on child
growth by WAZ, HAZ, and WHZ [Pediatr Indones 2006;46:57-
63].
Keywords: Nutritional counseling, growth direction,
growth monitoring, health volunteers
U
nder 5 years is a period of critical child
growth. During this period, especially in
the first two years, children grow quickly,
including physical and brain growth.1
Unfortunately, growth faltering often occurs in this
period. Data from Susenas (National Health Survey)
1997 shows that the body weight of Indonesian
children from birth to 4 months remains at the 50th
percentile of WHO-NCHS curve, but afterwards it
slowly decreases until it reaches the 3rd  percentile at
the age of 18 months.2
The government recommends monthly child
growth monitoring in the Integrated Services Post (Pos
Pelayanan Terpadu/Posyandu) or other health facilities.
In Posyandu, regular growth monitoring is done, and
growth faltering is able to be recognized and man-
aged, therefore children can grow optimally.3 Since
the attendance in Posyandu is low, growth faltering
can not be detected earlier. There is also no nutri-
tional counseling in Posyandu. In addition, there is a
preference in the community to visit Posyandu or other
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Trained health volunteers worked in 8 study
Posyandus, which covered 143 children aged 4-18
months, monitored growth using anthropometrics
(weight and length) measurement every month for 6
months and provided nutritional counseling for those
who did not grow optimally. Nutritional counseling
was defined as individual counseling or demonstra-
tion on child growth by trained health volunteers to
mothers, looked for the possible causes of problems,
and solved them. We also distributed leaflets concern-
ing child growth, feeding children according to age,
immunization, and prevention of infections. During
nutritional counseling, health volunteers were super-
vised by the author, yet the skill of nutritional coun-
seling was not reviewed with a specific checklist. In 6
control Posyandus, no specific counseling was per-
formed by health volunteers and only anthropomet-
ric measurements were carried out.
Body weight was measured by Tanita baby weigh-
ing scale and length was measured in supine position.
Anthropometric measurements on both groups were
performed 3 times, i.e: at the beginning of the study,
during the 3rd  month and 6th month. Knowledge, at-
titude, and practice of mothers were measured using
specific questionnaires done simultaneously with
anthropometrics measurement.
DZ-score was defined as the 6th month Z-score
minus the 1st month Z-score. Knowledge was defined
as the mother’s knowledge of nutrition measured by a
questionnaire which consisted of 15 questions con-
cerning feeding and child-care (score range: 0-15).
Attitude was defined as the mother’s attitude on feed-
ing and child-care measured by a questionnaire con-
sisting of 15 questions (score range: 0-15). Practice
was defined as the mother’s practice of feeding and
child-care measured by a questionnaire which con-
sisted of 15 questions (score range: 0-45).
Subjects’ health status was defined as the number
of days of illness (fever, diarrhea, cough/influenza)
in the previous month. Social economic status was
determined by the Bistok Saing criteria and catego-
rized into low (total score: 8-12), middle (13-17),
and high (18-24). Mother’s education was defined
as the number of years of the mother’s completed
education.
In this study, we developed a questionnaire and
validated the content and construction through con-
sultation with experts (pediatrician, nutritionist, and
health facilities only to receive immunizations for their
children, thus the function of Posyandu to monitor
child growth is not optimal.
There are several causes of growth faltering, gen-
erally, poor feeding and/or frequent infections. Both
are synergistic in causing growth faltering.4,5 Many
studies have been done on the role of Posyandu on
growth and development of children.6-9 This study
aimed to investigate the influence of intensive nutri-
tional counseling in Posyandu towards knowledge, at-
titude, and practice of mother/caregiver about nutri-
tion and growth of children 4-18 months old.
Methods
A randomized controlled trial was conducted in 14
Posyandu of Sendangguwo Village, Tembalang Sub-
District, Semarang from January to July 2004. Samples
were determined by stratified random sampling based
on the number of Posyandu visitors during the period
of November 2003. The study units were children <2
years old. Sample calculation for hypothesis testing
for two population mean was used in the study with
the power of 80% and α=0.05. The minimal sample
size was 256 children.
The inclusion criteria were birth at term (>37
weeks gestation), birth weight 2500-4000 grams, 4-
18 months old, visited Posyandu at a minimal 3 times
during the study period, and resided in Sendangguwo.
Exclusion criteria were congenital disorders (Down’s
syndrome, mental retardation), chronic illness (tuber-
culosis, chronic diarrhea), severe malnutrition, obese
(weight for height >120% based on WHO-NCHS
chart), short stature (height for age z-score/HAZ <2
SD), and parents/caregivers refused to participate in
the study.
Health volunteers were trained prior to the study.
Thirty-seven volunteers were trained by pediatricians,
nutritionists, and psychologists every 2 months for 6
months (January-July 2004). Training materials were
anthropometric measurements, growth chart interpre-
tation, growth monitoring, growth faltering (causes and
problem solution), feeding practice for infants and chil-
dren, and nutritional counseling methods. After train-
ing, the nutrition knowledge of health volunteers sig-
nificantly increased (knowledge score increased 22.1
points compared to that before training). In the control
group, no training for health volunteers was performed.
Paediatrica Indonesiana, Vol. 46, No. 3-4 • March - April 2006 • 59
Noviati et al: Influence of intensive nutritional counseling in Posyandu
public health expert), pre-tested, and improved. The
reliability test was not performed.
The independent variable was nutritional coun-
seling by trained health volunteers in Posyandu. De-
pendent variables were DWAZ (D weight for age Z-
sore), DHAZ (D height for age Z-score), DWHZ (D
weight for height Z-score). Confounding variables
were subjects’ health status, social economic status,
and mothers’ knowledge on nutrition, and mothers’
education.
Changes of WAZ, HAZ, and WHZ were ana-
lyzed using ANOVA. The differences of DWAZ,
DHAZ, and DWHZ between the two groups were
compared by the student t-test. Equal non-paramet-
ric analysis was performed when the assumption of
the test was fulfilled. GEE (generalized estimating
equation) analysis was used to analyze the effects of
confounding variables on the changes of WAZ. P value
of 0.05 was considered significant.
This study was approved by the Committee of
Research Ethics, Medical School, Diponegoro Uni-
versity, Kariadi Hospital and also by Badan Kesatuan
Bangsa dan Perlindungan Masyarakat Pemerintah Kota
Semarang.
Results
Two-hundred and ninety-one subjects aged 4-18
months were enrolled in this study. During the study
period, 13 subjects (4.5%) dropped out; 1 due to death
caused by illness, and 12 moved out. There were 278
subjects who completed the study (143 of the
treatment group and 135 of the control group). There
were no significant differences in age, sex, body weight,
length, immunization status, number of siblings,
mothers’ education, and social economic status
between treatment group and control group. The
baseline characteristics of the subjects are shown in
Table 1.
After 6 months of counseling, mothers’ knowl-
edge, attitude, and practice of nutrition in the treat-
ment group had significantly increased compared to
that of the control group (Figures 1, 2, 3).
WAZ of the control group consistently slowed
down, yet WAZ in the treatment group showed stabi-
lization after 3 months of nutritional education. There
was a significant difference in WAZ changes between
the treatment group and the control group during 6
months of nutritional education (P=0.001).
The deceleration of HAZ in the control group
was greater than that in the treatment group. There
was a significant difference of HAZ changes be-
tween the treatment group compared to the con-
trol group during 6 months of nutritional educa-
tion (P=0.004).
WHZ in the control group consistently slowed
down, yet WHZ in the treatment group showed sta-
bilization after 3 months of intervention. There was a
significant difference of WHZ changes between the
treatment group and the control group during 6
months of nutritional education (P<0.001).
DWAZ, DHAZ, and DWAZ of the treatment
group were significantly smaller than that of the con-
trol group (P<0.001). At the 3rd month of nutritional
counseling, DWAZ score was -0.2, DHAZ score -0.2,
and DWHZ score -0.1 in the treatment group, while
in the control group -0.4, -0.3, and -0.3, respectively.
At the 6th month of nutritional counseling, DWAZ
score was 0, DHAZ score -0.1, and DWHZ score 0 in
the treatment group, while in the control group -0.2,
-0.2, and -0.1, respectively (Table 2).
The median duration of illness in the treatment
group was 3 days (0-21 days) and of the control group
was 4 days (0-21 days). Number of duration of illness
in the control group increased significantly after 6
months of follow-up (P<0.001) (Figure 4).
Multivariate analysis on the changes of WAZ
showed that it was influenced by age, social economic
status, knowledge score, and time of intervention
(Table 3).
Discussion
Nutritional counseling in Posyandu can improve
knowledge, attitude, feeding practice, DWAZ,
DHAZ, and DWHZ of 4-18 month-old children.
Knowledge, attitude, and practice of child-care and
feeding improved significantly in the treatment
group. This is similar to the result of a study in rural
Vietnam.10 A study in China shows that mothers who
received appropriate nutritional educational
intervention for one year had better knowledge and
feeding practice with significantly better body weight
as well as body height of the infants than those of
the control group.11
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In this study, the improvement of Z-score in the
last 3 months was better than that of the first 3 months
since behavior changes may take time.12 Although
growth deceleration remained in the treatment group,
it was slower than that in the control group. This could
be due to several factors which influence growth.
A randomized controlled trial of home inter-
vention of nutritional education delivered by com-
munity health nurses as part of clinical nutrition
for children with failure to thrive shows significant
improvement of growth and development compared
to that of the control group.13 A study in
Bangladesh shows that nutritional education
through demonstration by village workers increased
energy intake in children of the treatment group
after 5 months intervention, and deceleration of
FIGURE 1. CHANGES OF MOTHERS’ KNOWLEDGE IN THE
TREATMENT GROUP (INTACT LINE) AND THE CONTROL GROUP
(DASHED LINE) DURING 6 MONTHS OF NUTRITIONAL EDUCATION.
TABLE 1. BASELINE CHARACTERISTICS OF SUBJECTS
Variables Treatment group Control group
(n=143) (n=135)
Age (months) 11.0 (SD 4.36) 10.6 (SD 4.09)
Sex
Boys 68 (24.4%) 75 (27.0%)
Girls 75 (27.0%) 60 (21.6%)
Body weight (kg) 8.2 (SD 1.33) 8.2 (SD 1.28)
Length (cm) 72.2 (SD 5.72) 71.4 (SD 5.09)
Immunization status
Complete 138 (49.6%) 132 (47.5%)
Not complete 5 (1.8%) 3 (1.1%)
Number of sibling 0-8 (median=1) 0-8 (median=1)
Mother education (year) 8.9 (SD 3.44) 9.4 (SD 3.74)
Social economic status
Low 2 (0.7%) 2 (0.7%)
Middle 89 (32.0%) 79 (28.4%)
High 52 (18.7%) 54 (19.5%)
FIGURE 2. CHANGES OF MOTHERS’ ATTITUDE IN THE TREATMENT
GROUP (INTACT LINE) AND THE CONTROL GROUP (DASHED LINE)
DURING 6 MONTHS OF NUTRITIONAL EDUCATION.
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WAZ in the treatment group was smaller  than  that
in  the control  group (-0.19 versus -0.65).14 Mean-
while in South Delhi, nutritional counseling in-
creased energy intake, yet there was no significant
benefit in improving weight and height.15 A study
in Rural Haryana, India, shows that nutritional
educational intervention yielded a small but signifi-
cant effect on length gain in the intervention group
(difference in means 0.32 cm), while weight gain
was not affected.16
The number of duration of illness in the treat-
ment group decreased after 6 months of follow-up.
This is similar to the result of a study in Vietnam.17 A
study by Sripaipan et al18 in Vietnam showed that af-
ter intervention, children had less respiratory illness
than those in the control group. Diarrhea was also
lower in the intervention group, although differences
were not statistically significant. These results may
be due to the improvement of hygiene, such as fre-
quent hand washing, and/or improved diet, including
breastfeeding and micronutrient intake.18
TABLE 3. EFFECTS OF CONFOUNDING FACTORS ON WAZ CHANGES DURING 6 MONTHS OF NUTRITIONAL
EDUCATION
Variables β                      95% CI of β SE               z              P
Group 0.13 -0.06 to 0.32 0.098 1.30 0.2
Sex -0.15 -0.33 to 0.04 0.096 -1.50 0.1
Age -0.05 -0.07 to -0.03 0.011 -4.25 <0.001*
Mother education -0.01 -0.04 to 0.02 0.015 -0.39 0.7
Economic status 0.06 0.02 to 0.10 0.021 2.78 0.005*
Knowledge score 0.03 0.00 to 0.06 0.014 2.25 0.02*
Attitude score 0.00 -0.02 to 0.03 0.014 0.29 0.8
Practice score 0.01 -0.01 to 0.02 0.006 1.05 0.3
Duration of sickness 0.00 -0.01 to 0.01 0.005 -0.06 1.0
Time -0.21 -0.25 to -0.18 0.019 -11.47 <0.001*
Constant -1.69 -2.51 to -0.87 0.420 -4.03 <0.001*
* significant
TABLE 2. CHANGES OF WAZ, HAZ, AND WHZ IN THE TREATMENT AND THE CONTROL
GROUP DURING 6 MONTHS OF NUTRITIONAL EDUCATION
Group
Variables Month Treatment group Control group
(n=143) (n=135)
Mean (SD) Mean (SD)
0 -1.0 (0.95) -0.9 (0.85)
WAZ 3 -1.2 (0.91) -1.3 (0.81)
6 -1.2 (0.96) -1.5 (0.81)
0 -0.4 (0.85) -0.5 (0.81)
HAZ 3 -0.6 (1.18) -0.8 (0.80)
6 -0.7 (0.77) -1.0 (0.79)
0 -0.9 (0.98) -0.7 (0.88)
WHZ 3 -1.0 (0.96) -1.0 (0.94)
6 -1.0 (1.02) -1.1 (0.89)
FIGURE 3. CHANGES OF MOTHERS’ PRACTICE IN THE TREATMENT
GROUP (INTACT LINE) AND THE CONTROL GROUP (DASHED LINE)
DURING 6 MONTHS OF NUTRITIONAL EDUCATION.
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A study by Wright19 on persistent failure to thrive
without organic abnormality showed that repeated
home visits gave immediate improvement in child
growth patterns after dietary advice. This study also
emphasizes the importance of early detection of growth
deceleration and dietary advice on prevention and
treatment of failure to thrive.19 Our study also shows
similar benefits of nutritional counseling on child
growth; however, in this study, counseling was con-
ducted by health volunteers instead of pediatric dieti-
cians and mothers visited Posyandu instead of receiv-
ing home visits. The important role of health volun-
teers as trained lay workers was also mentioned in a
systematic review that involved 34 studies on home
visiting. These studies mention the capacity of lay work-
ers, where their performance in counseling as good as
professional counselors.20 However, a study by Wright19
also emphasizes the important role of pediatric dieti-
cians and pediatricians in taking over patient manage-
ment in cases of persistent growth failure which may
be caused by organic abnormality. Based on these find-
ings, it can be concluded that growth monitoring and
nutritional counseling by health volunteers have im-
portant roles in preventing growth faltering.
In conclusion, nutritional counseling can improve
knowledge, attitude, and practice of mothers or caregivers
and has beneficial effects on child growth by WAZ, HAZ,
and WHZ. Therefore, it is important to conduct nutri-
tional counseling in Posyandu by health volunteers to all
Posyandu visitors and to train health volunteers regu-
larly to improve their nutritional knowledge.
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